Increased superoxide dismutase and Down's syndrome.
The enzyme superoxide dismutase (SOD) is a constitutive enzyme coded by a gene located in Chromosome 21 (21q22.1). Thus, the tissues from patients with trisomy 21 contain 50% more SOD activity. It is often suggested that the increased SOD content in the cells of Down's syndrome patients is responsible for many of the neurological symptoms of this disease. This hypothesis is not supported by most of the available data. In this paper we discuss why the increased SOD activity should not influence neuronal function and propose, instead, that the main problem may be an overexpression of other genes also located in chromosome 21 such as the beta amyloid precursor, as well as oncogenes and other Down's syndrome-related genes. We also propose that the increased SOD may be, instead, responsible for the increased incidence of Down's syndrome in children of older women. The augmented antioxidant protection resulting from an extra copy of chromosome 21 may, with time, selectively protect human oocytes from apoptosis, increasing their proportion with age, explaining the higher incidence of this disease.